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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. 



PCT/GB 03/04412 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 

Description, Pages 

1 -26 as originally filed 

Claims, Numbers 

1-41 received on 22.1 1 .2004 with letter of 22.1 1 .2004 

Drawings, Sheets 

1 /6-6/6 as originally filed 

2. With regard to the language, all the elements marked above were available or.furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 
13 furnished subsequently to this Authority in written form. 

S furnished subsequently to this Authority in computer readable form. 

13 The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. 

13 The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5. This report has been established as if (some of) the amendments had not been made, since they have 
been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

see separate sheet 

6. Additional observations, if necessary: 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


4-5, 13-16, 23, 27, 29, 33, 40-41 




No: 


Claims 


1-3, 6-12, 17-22, 24-26, 28, 30-32, 34-39 


Inventive step (IS) 


Yes: 


Claims 


None 




No: 


Claims 


1-41 


Industrial applicability (IA) 


Yes: 


Claims 


1-41 




No: 


Claims 


None 



2. Citations and explanations 
see separate sheet 

VI. Certain documents cited 

1 . Certain published documents (Rule 70.10) 
and /or 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 
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Re Item I 

Basis of the report 

The amendment concerned concerns claim 1 in it's entirety for the following reasons: 

Claim 1 as filed concerned a method for detecting the presence of a target nucleic acid 
sequence in a sample characterised by the use of a fluorescently labelled probe and a 
DNA duplex binding agent which can absorb fluorescent energy but which does not emit 
visible light. This feature is also disclosed in the description on page 4, lines 3-9 where it 
is stipulated that the DNA duplex binding agent should not emit light in the visible range 
(390nrh to 750nm) in order to avoid signal overlap with the signal of the probe. 
In the newly filed claim 1 the feature relating to the DNA duplex binding agent has been 
amended as follows: "said DNA duplex binding agent being one which does not emit visible 
light during this method". The new formulation of the claim allows the use of DNA duplex 
binding agents which emit light in the visible range under certain circumstances as long as 
they do not emit visible light under the conditions of the method. 

Page 7, lines 23-33 has been cited as a basis for the modification, but this passage only 
refers to the fact that the DNA duplex binding agent must "not impede the progress of the 
amplification reaction". Further, page 4, line 36 - page 5, line 2 was cited as basis for the 
modification, but the sentence before that passage clearly states that the agent in question 
can emit radiation at wavelengths outside the visible range, e.g. infrared range. These 
passages can not be seen as basis for the modification of the claim. 
Therefore, in the absence of a basis for this modification, and since it deviates from the 
general teaching of the application as filed, this amendment is considered as an extension 
of the scope of the application as filed which is contrary to the requirements of article 
34(2)(b) PCT. 

Therefore, this IPER is based on claim 1 as filed with letter of 08.09.2004 and claims 
2-41 as filed with letter of 22.11.2004. 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Reference is made to the following documents: 
D1: EP-A-0 699 768 
D2: EP-A-0 872 562 
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D3: WO-A-02 097132 

D4: US-A-5, 208, 323 

D5: US2002/01 066882 A 

D6: US-A-5, 858, 397 



2. Novelty (Article 33(2) PCT): 

D1 (claims 5-6, page 3, line 55 - page 4, line 8; page 6, lines 34, 41-42 and 47-52) 
discloses a method for detecting a target nucleic acid in a sample using a DNA 
binding compound which can be daunomycin, and a labelled oligonucleotide probe. 
The label is fluorescent and is quenched by the DNA binding agent. The method of 
D1 further involves PCR amplification and fluorescent measurements of the sample. 
D1 discloses therefore the subject-matter of the independent claims 1 and 24 of the 
present application. 

The use of the DNA binding agent (independent claim 35) in detecting a target 
nucleic acid are also considered disclosed in D1 . 

In the light of D1, claims 1-3, 6-12, 17-22, 24-26, 28, 35-39 are not new. 
D4 (example 1) discloses a mixture containing daunorubicin (also known as 
daunomycin) in a phosphate buffer. This disclosure affects the novelty of claims 30- 
32 and 34 of the present application. 

D5 (claim 5; figures 6) disclose mixtures of DNA with nogalamycin. This document 
further discloses the use of such intercalating agents to detect the presence of a 
target DNA in a sample (claim 1). Therefore D5 is affecting the novelty of claims 30- 
32 and 34-39 of the present application. 

D6 (column 9, lines 46-50) discloses mitoxantrone in a buffer and is affecting the 
novelty of claims 30-32 and 34. 

In order to summarise the above objections, claims 1-3, 6-12, 17-22, 24-26, 28, 30- 
32, 34-39 of the present application are not new and do not fulfil the requirements of 
article 33(2) PCT. 

3. Inventive merit (Article 33(3) PCT): 

D1 (see the above mentioned passages), which is considered to be the closest prior 
art, discloses a method for detecting the presence of a target nucleic acid in a sample 
involving a fluorescent probe capable to hybridise to the target and a duplex binding 
agent capable of quenching the fluorescence of the probe. 

The method of the present claim 4 of the application distinguishes itself from D1 by 
the use of a specific DNA binding agent, namely mitoxantrone. 
The problem to be solved by the present application is to provide a new method for 
detecting a target nucleic acid in a sample. 
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The solution suggested by the present application is considered not to involve an 
inventive merit since it is expected from the skilled person to replace a DNA binding 
agent (daunomycin) by an other agent known in the art to intercalate in duplex DNA 
and having a close structure to the compound known from D1 to solve the problem. 
In the absence of any surprising effect obtained by the use of the specific compound, 
no inventive merit can be found in this feature. 

The other features disclosed in the claims not affected by the novelty objection are 
also not considered to involve an inventive merit since they consist in well known 
adaptations of the method in the art of detecting nucleic acid and do not demonstrate 
any unexpected effect. 

It is concluded that claims 4-5, 13-16, 27, 29, 33 and 40-41 do not fulfil the 
requirements of article 33(3) PCT. 

4. Industrial applicability (Article 33(4) PCT): 

Due to the nature of the claims, an industrial applicability of the invention is obvious 
and claims 1-41 of the present application are considered to fulfil the requirements 
of Article 33(4) PCT. 

5. " The following items require the applicant's attention: 

5.1 The feature "which does not emit visible light" found in claim 1 to characterise 
the DNA duplex binding agent is unclear since according to preferred 
embodiments of the claims, daunomycin possesses this feature (in claim 3 of 
the present application, daunomycin is claimed as a preferred DNA duplex 
binding agent which does not emit visible light). Daunomycin is also described 
in the prior art D2 (page 8, lines 29-33) as an alternative to the intercalating 
fluorescent dye ethydium bromide which is known to emit visible light. 
Therefore, this feature is considered to render the scope of protection of the 
claims unclear (Article 6 PCT). 

5.2 Claim 38 is unclear due to the feature "functional group" which in the present 
context has no clear technical meaning. This claim does not fulfil the 
requirements of Article 6 PCT. 

5.3 The feature (iii) of claim 30 is unclear since it can encompass any kind of 
reagent. In order for this claim to satisfy to the requirements of Article 6 PCT, 
the definition of the reagent must be introduced in the claim. 

5.4 Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background 
art disclosed in D1 and D2 is not mentioned in the description, nor are these 
documents identified therein. 

5.5 D3 is an intermediate document published on 05.12.2002, between the priority 
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and filing date of the present application (Rule 70.10 PCT). Therefore D3 is not 
considered to constitute prior art for the present application during the 
international phase. D3, having a filing date of 24.05.2002, would become 
relevant with respect to novelty and, inventive step during the national/regional 
phase to come if the priority of the present application is not valid. Moreover, D3 
will constitute prior art under the terms of Article 54(3) EPC for all the subject- 
matter of the application when entering the national/regional phase before the 
EPO. 

5.6 Dependency of claim 34 is incorrect, it should be dependent from claim 30 to 
33 (Article 6 PCT). 
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Claims 



1. A method for detecting the presence of a target nucleic 
acid sequence in a sample, said method comprising: 

(a) adding to a sample suspected of containing said target 
nucleic acid sequence, a f luorescently labelled probe specific 
for said target sequence, and a DNA duplex binding agent which 
can absorb fluorescent energy from the fluorescent label on 
the probe but which does not emit visible lught, 

(b) subjecting the thus formed mixture to an amplification 
reaction in which target nucleic acid is amplified, 

(c) subjecting said sample to conditions under which the said 
probe hybridises to the target sequence, and 

(d) monitoring fluorescence from said sample. 

2. A method according to claim 1 wherein the DNA duplex 
binding agents has a fused conjugated ring system. 

3 . A method according to claim 1 or claim 2 wherein the DNA 
duplex binding agent is mitoxantrone (1, 4-dihydroxy 5,8-bis([2- 
f (2-hydroxyethyl) amino] ethyl) amino] -9, 10-an.thracenedione) ox it 
salt such as the hydrochloride or dihydrochloride salt, or 
nogalamycin (2R- (2a, 30, 4a, sp, 6a, lip, 13a, 14a) ] -11- [6-deoxy-3-C- 
mehtyl-2, 3, 4-tri-O-methyl-a-L-roannopyranosyl) oxy) -4- 
(dimethylamino) -3,4,5,6,9, 11, 12, 13, 14. 16-decahydro-3, 5, 8, 10 , 13- 
pentahydroxy-6, 13 -dime thy 1-9, 16-dioxo-2, 6-epoxy-2H- 
naphthaceno[l,2-bloxocin^l4-carbo X ylic acid methyl ester). 



4. A method according to claim 3 wherein the DNA binding 
30 agent is mitoxantrone. 
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5. A method according to claim 1 or claim 2 wherein the DUA 
binding agent is a compound of formula (I) 

O 




wherein R 1 , R% R 3 and R* are independently selected from 
hydrogen, X, NH-ANHR and WH-A-N lO) R' R" where X is hydroxy, 
halo, amino, C.alkoxy or C 2 - 9 alkanoyloxy, A is a C 2 .«alkylene 
group with a chain length between *H and NHR or N(0)R'R" of at 

10 least 2 carbon atoms and F, R' and R" are each independently 
selected from c^alkyl and C^hydroxyalkyl and 
C 2 .<dihydroxyalkyl, provided that a carbon atom attached to a 
nitrogen atom does not carry a hydroxy group and that no carbon 
atom is substituted by two hydroxy groups; or R' and R" 

15 together are a c 2 - s alkylene group which, with the nitrogen atom 
to which R' and R" are attached for a heterocyclic ring having 
3 to 7 atoms, with the proviso that at least one of R 1 , R 2 , R 3 
and R' is a group NH-A-N CO) R' R". 

20 6. A method according to any one of the preceding claims 
wherein the target nucleic acid is rendered single stranded 
prior to hybridisation to the probe in step (c) . 

7. A method according to any one of the preceding claims 
25 wherein the amplification reaction is the polymerase chain 

reaction (PCR) - 

8. A method according to any one of the preceding claims 
wherein the probe hybridises with the target nucleic acid 

30 during every cycle of the amplification reaction- 
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9. A method according to claim 8 wherein the fluorescence 
from the sample is monitored throughout the amplification 
reaction. 

10. A method according to claim 9 wherein fluorescence data 
generated is used to determine the rates of probe 
hybridisation. 

11. A method according to any one of claims 8 to 10 wherein 
the fluorescence data is used to quantitate the amount of 
target nucleic acid present in the sample. 

12. A method according to any one of the preceding claims 
wherein the fluorescent label is a rhodamine dye, Cy5, 
fluorescein or a fluorescein derivative. 

13. A method according to any one of the preceding claims 
wherein the fluorescent label is attached at an end region of 
the probe. 

14. A method according to claim 13 wherein the fluorescent 
label is attached at the 3' end of the probe and prevents 
extension thereof by a polymerase. 

25 15. A method according to anyone of the preceding claims 

wherein the probe is designed such that it is released intact 
from the target sequence during a phase of the amplification 
process other than the extension phase. 

30 16- A method according to any one of claims 1 to 14 wherein 
the probe is released intact from the target sequence during 
the extension phase of the amplification process by the actron 
of the polymerase, and the amplification reaction is effected 
using a polymerase which lacKs 5' -3' exonuclease activity. 

35 



20 
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17. A method according to claim 1 which conprisGS performing 
nucleic acid amplification on a target polynucleotide in the 
presence of (a) a nucleic acid polymerase (b)at least one 
primer capable of hybridising to said target polynucleotide, 
(c) an oligonucleotide probe which is capable of binding to 
said target polynucleotide sequence and which contains a 
fluorescent label and (d) a DNA duplex binding agent which is 
capable of absorbing fluorescent energy from the said 
fluorescent label, and which does not emit :.ight in the visible 
range of the spectrum; and monitoring changes in fluorescence 
during the amplification reaction. 

18. A method according to claim 17 whereir. the amplification 
is suitably carried out using a pair of amplification primers . 

19. A method according to claim 17 or claim 18 wherein the 
nucleic acid polymerase is a thermostable polymerase. 

20. A method according to any one of the preceding claims 
wherein in a further step, a hybridisation assay is carried out 
and a hybridisation condition which is characteristic of the 
sequence is measured. 

21. A method according to claim 20 wherein the condition is 
temperature, electrochemical potential, or reaction with an 
enzyme or chemical, 

22. A method according to claim 21 wherein the condition is 
temperature. 



30 



23. A method according to claim 22 which is used to detect 
allelic variation or a polymorphism in a target sequence. 



24. A method for determining a characteristic of a sequence. 
35 said method comprising; 
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15 



a) adding to a sample suspected of containing said sequence, a 
fluorescently labelled probe specific for said target sequence 
and a DNA duplex binding agent able to absoxb fluorescence from 
a fluorescent label on the probe but which does not emit 
radiation in the visible range of the spectrum, 

(b) subjecting said sample to conditions under which the said 
probe hybridises to the target sequence,. 

(c) monitoring fluorescence from said sample and determining a 
particular reaction condition, characteristic of said sequence, 
at which fluorescence changes as a result of the hybridisation 
of the probe to the sample or destabilisation of the duple* 
formed between the probe and the target nucleic acid sequence. 

2S. A method according to claim 24 wherein the reaction 
condition characteristic of said sequence is temperature, 
electrochemical potential, or reaction with an enzyme or 
cheioical. 



26. A method according to claim 25 wherein the condition is 
20 temperature . 

27 A method according to any one of claims 24 to 26 wherein 
the results obtained from two sequences are compared in order 
to determine the presence of polymorphisms or variations 
25 therebetween- 

2B . A method according to any one of claims 24 to 27 wherein 
the DNA duple, binding agent is mitoxantrce (1 , 4-dihydroxy 
5 8-bis[[2-[ (2-hydroxyethyl)amino)ethyl]am 1 no)-9,10 
30 anthracenedione, or it salt such as the hydrochloride or 
dihydrochloride salt or nogalamycin (2R 

(2a, 3 P , 4«, 5 P , 6a, UP, 13a, 14a) ] -11- i 6-deoxy-3-C-mehtyl-2 ,3, 4-tri- 

O-methyl-a-L-mannopyranosyl) oxy] -4- (dimethyl amino) - 

3.4, 5,6, 9,11,12, 13 ,14,16-decahydro- 3 ,5,8,1.0,l3-pentahydroxy- 
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6, l3-dimethyl-9, l6-dioxo-2, 6-epoxy-2H-naphtbaceno [1,2-fa] oxocin- 
14-carboxylic acid methyl ester) . 

29. A method according to any one of claim 24 to 27, wherein 
5 the DNA duplex binding agent is a compound of formula (IA) as 
defined in claim 5. 

30- A kit for use in the method according to any one of the 
preceding claims, which kit comprises (i) a DNA duplex binding 
agent which is able to absorb fluorescent energy but which does 
not emit radiation in the visible range of the spectrum, and 
either (ii)a f luorescently labelled probe specific for a target 
nucleotide sequence, or (iii) one or more reagents necessary 
for conducting an amplification reaction. 



10 



15 



31. A kit according to claim 30 which contains (iii) and 
wherein the reagents are selected from primers, DNA polymerase, 
buffers, or adjuncts known to improve PCR. 

20 32. A kit according to claim 30 or claim 31 wherein the DNA 

duplex binding agent is mitoxantrone (1, 4-dihydroxy 5,8-bis tt 2- 
t (2-nydroxyethyl)amino]etnyl)amino]-9,l0-anthracenedione) or it 

salt such as the hydrochloride or dihydrochloride salt or 
nogalamycin (2R- (2a, 3(3, 4a, 5 P , 6a, lip, 13a, 14a) ] -11- [6-deoxy-3-C- 
25 mehtyl-2, 3 , 4-tri-o-methyl-a-L-mannopyranosyl) oxy) -4- 

(dimethylamino) -3,4, 5,6,9,11, 12, 13,14, 16-decahydro-3 , 5, 8, 10,13- 
p e ntahydroxy-6,13-dimethyl-9,16-dioxo-2,6-apoxy-2H- 
naphthaceno[l,2-b]oxocin-l4-carboxylic acid methyl ester). 

30 33. A kit according to claim 30 or claim 31 wherein the DNA 
duplex binding agent is a compound of formula (IA) as defined 
in claim 5, 

34 . A kit according to any one of claims 30 to 33 which 
35 comprises both (i) and (ii) - 
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35. The use of a DNA duplex binding agent which can absorb 
fluorescent energy but which does not emit visible light in a 
method for detecting the presence of a target nucleic acid 
sequence in a sample by the amplification of said target 
nucleic acid. 

36. The use according to claim 35 wherein the DNA duplex 
binding agent comprises a conjugated aromatic ring system. 

37. The use according to claim 36 wherein the DNA duplex 
binding agent comprises an anthracyclin or anthraquinone . 

38. The use according to any one or claims 35 to 37 wherein 
the DNA duplex binding agent is an optionally substituted 
anthraquinone of structure (I) 

O 

R 2 

d 

(i) 

where R 1 , R ? , R 3 and R* are independently selected from 
hydrogen, a functional group, or a hydrocaroyl group optionally 
substituted by for example functional groups, or R and R- or R 
and R« are optionally joined together to form a ring whxch 
optionally contains heteroatoms, and/or is optionally 
substituted by a functional group or a hydrocarbyl group. 

3S The use according to any one of claims 35 to 38 wherein 
the DNA duplex binding agent is mitoxantrone (1, 4-dihydroxy 
5 8-bis[ [2-[ (2-hydroxyethyl) amino] ethyl] amino] -9, 10 
anthracenedione, or it salt such as the hydrochloride or 
dihydrochloride salt or nogalamycin (2R 

(2«, 3 P , 4a, 5(3, 6«, HP, 13«;««> ^ ' 6-deoxy-3-C-mehtyl-2, 3, 4-tr,- 
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O-methyl-a-L-mannopyranosyl) oxy) -4- (dimethylamlno) - 

3, 4,5,6,9, 11, 12, 13,14, 16-decahydro-3 r 5,8,10,13-pentahydroxy- 

e^lS-diroethyl-S^S-dioxo-Z^-epoxy-aH-naphthacenotl.Z-bloxocin- 

14-carboxylic acid methyl ester) - 

5 40 The use according to any one of claims 35 to 38 wherein 
tto pNA duplex binding agent is a compound of formula (IA) as 
defined in claim 5. 

10 41. The use according to claim 39 wherein the DNA duplex 
binding agent is ndtoxantrone . 

42. A method for detecting the presence of a target nucleic 
acid sequence in a sample, said method comprising: 

(a) adding to a sample suspected of containing said target 
nucleic acid sequence, a f luorescently labelled probe specific 
for said target sequence, and daunomycin (85, -cis) -8-acetyl-10- 
[3 -amino-2, 3, 6-trideoxy-a-L-lyxo-hexopyranosyl) oxyl -7, 8, 9, 10 
tetrahydro-6,8,ll-trihydroxy-l-metho X y-5,l 2 -na P hthacendione), 

(b) subjecting the thus formed mixture to aa amplification 
reaction in which target nucleic acid is amplified, 
(C ) subjecting said sample to conditions under which the saxd 
probe hybridises to the target sequence, and 

(d) monitoring fluorescence from said sample- 
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